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摘  要 














MS + 2,4-D 0.1 mg/L，分化培养基为不加任何激素的MS培养





























































Foot-and-mouth disease (FMD) is the world-wide infectious 
disease induced by Foot-and-mouth disease virus (FMDV). It mainly 
infects the even-feet domestic animals. And its character is such as 
more broadly infectious approach, easy infection, high disease-deadly 
percentage. Vaccines derived by transgenic plants is becoming one 
focus of plant genetic engineering. And that has such advantages as 
easy production, low cost, convenient and safe use and easy storage. 
Carrot plants are broadly growed in china. And its character is 
abundant nutrition, uncooked eating. So it is considered as an ideal 
plant for studies of transgenic plants vaccine. 
   The studies mainly presented that Fused gene O21-O14-A21-HBcAg 
containing both type O and A of FMDV epitopes were introduced into 
carrot callus mediated by Agrobacterium. Hygromycin-resistant carrot 
callus were obtained by the medium containing antibiotic. 
Hygromycin-resistant carrot plants were regenerated from the resistant 
callus. The correlative detection experiments were finished, such as, 
GUS expression detection in transformed callus and 
Hygromycin-resistant carrot plants; PCR, PCR-Southern blotting and 
RT-PCR for Hygromycin-resistant carrot plants. 
   The mainly important experiment results were as follows: 
1. Carrot regeneration system was established. Culture medium for 
inducing carrot callus was MS + 2,4-D 0.1 mg/L, culture medium 
for carrot plants regeneration was MS medium without any 
















2. 156 Hygromycin-resistant carrot plant individuals had already 
been regenerated from transformed callus. We established and 
optimized the genetic transformation system of carrot mediated by 
Agrobacterium. Experiment showed that transformation efficiency 
was increased distinctly by pre-dried cultivation and vacuumizing 
for carrot callus. Difference of Agrobacterium concentration, 
infection time and co-cultivation time as well as adding As did not 
influence remarkably transformation efficiency of carrot callus. 
Agrobacterium concentration at OD600 0.5～0.8, infection time at 
5～10 min and co-cultivation time at 3 d，all of these were helpful 
to increase  transformation efficiency. Agrobacterium 
concentration at OD600 0.3 is in favor of restraining 
Agrobacterium growth and regeneration of carrot callus. 
Hygromycin and Carbenicillin restrain evidently carrot plants 
regenerated from callus.  
3. GUS expression and molecular biology detections experiments 
showed as follows:  
GUS reported genes were transitorily expressed in transformed 
callus and were stably expressed in Hygromycin-resistant carrot 
plants. 
The results of PCR-Southern blotting indicated that the O21- O14 
-A21-HBcAg genes were integrated into the genomes of 
Hygromycin-resistant carrot plants. 















were normally transcribed in Hygromycin-resistant carrot plants. 





































略  缩  词 
 
FMDV(foot-and-mouth disease virus)                口蹄疫病毒 
Hyg (hygromycin B)                                  潮霉素 
HPT (hygromycin phosphotransferase)         潮霉素磷酸转移酶 
Kan (kanamycin)                                  卡那霉素 
Cb（Carbenicillin Na2）                          羧苄青霉素 
Npt-II (neomycin  phosphotransferase-II)      新霉素磷酸转移酶 
2,4-D (2,4-dichlorophenoxy acetic acid)         2,4-二氯苯氧乙酸 
6-BA (6-benzylaminoppurine)                     6-苄氨基嘌呤 
NAA (naphthalene acetic acid)                          萘乙酸 
IAA（indole-3-acetic acid）                         吲哚乙酸 
AS (3,5-dimethoxy-4-hydroxy acetophenone)          乙酰丁香酮 
GUS (β-glucuronidase)                      β-葡糖醛酸糖苷酶 
CTAB (cetyltriethylammonium bromide)    十六烷基三甲基溴化铵 
PCR (polymerase chain reaction)                聚合酶链式反应 
RT-PCR(reverse transcriptase-PCR)        反转录聚合酶链式反应 
X-gluc (5-bromo-4-chloro-3-indolyl-β-D-glucuronide)     5-溴-4-氯-3-吲哚-β-D-葡糖苷酸 
BCIP(5-bromo-4-chloro-3-indolyl- Hosphate)   5-溴-4-氯-3-吲哚-磷酸二钠盐 


































































































































































































































因马铃薯的样品中随机取一份样品食用。11 个志愿者得到 50～100 
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